Differential inhibitory effects by phospholipase A2 on guanylate and adenylate cyclases of Tetrahymena plasma membranes.
Phospholipid composition of Tetrahymena plasma membranes was modified by phospholipase A2-treatment and its effects on the activities of the two membrane-bound cyclases (adenylate and guanylate) were studied. Phospholipase A2 from Crotalus adamanteus was found to hydrolyze preferentially phosphatidylethanolamine of isolated plasma membranes. In the phospholipase A2-treated membranes in which 45% of total phosphatidylethanolamine was converted to its lysolipid, adenylate cyclase activity was to a small extent reduced, whereas guanylate cyclase activity was decreased almost to a half. However, the stimulation rate of the guanylate cyclase activity by calmodulin was unaffected in phospholipase A2-treated plasma membranes. The apparent Km value for substrates was not different between phospholipase A2-untreated and -treated plasma membranes. The ESR analysis demonstrated that the phospholipase A2-treated plasma membranes showed an increased fluidity in the range above 25 degrees C as compared to the untreated control membranes. These results suggest that guanylate cyclase is more dependent on phospholipid environment than adenylate cyclase in Tetrahymena plasma membranes, presumably offering evidence for the different location of two enzymes in the membrane.